F
ire is a major cause of human suffering and material loss. According to a report from the Home Office, every year there are more than 40,000 accidental house fires in England, resulting in about 285 deaths and 9,000 people injured. So fire risk management related research would greatly benefit this country, save people's lives and help protect properties from loss. When the first responders arrive on site, they have very limited information about the building, occupants and/or the location of the hazard. They do not know if they need to enter the building, whether it is safe to enter and how to most efficiently deal with the hazard. In recent years, the Association for Specialist Fire Protection has seen a steep increase in demand for systems to protect users of high occupancy buildings. A DTI funded project "Secure Adhoc Fire & Emergency safety NETwork (SafetyNET)" meets and is driven by these demands. SafetyNET has been addressing this need by: G Developing robust low power sensor node (mote) technology capable of operating in extreme high temperatures, communicating over a wide range and capable of supporting occupancy, heat, smoke or integrity sensors. G Developing a communications protocol to allow up to 10,000 such motes to be connected in a self-healing ad-hoc network. G Creating an integrated first responder support system providing real-time data about buiding and hazard condi-tions, to include monitoring of responder location through mobile motes, floorplan provision and hydrant location.
Information infrastructure
SAFETYNet provides an information infrastructure to enable buildings, firefighters, fire tenders, and their control centre to efficiently communicate during natural or manmade disasters by using sensor networks, wireless communications, DAB (Digital Audio Broadcasting) and 3G technologies. The novel information infrastructure comprises three layers, as shown on page 218. The bottom layer comprises a robust wireless sensor network installed in and around the building. The sensor network utilises robust sensor 'motes' to detect any changes in the environment at any specified locations. The sensor network can take the place of existing fire alarm networks, meaning no previous installations are required. Information collected flows over the sensor network and is then transmitted to the fire tender network.
The middle layer comprises a vehicle-mounted mobile network installed on the fire tenders. It is achieved by upgrading the newly introduced vehicle mounted mobile data systems (VMDS) and adding not only the up-link with the control centre but also the down-link with the sensor network. The real-time information about the building, occupants, and locations of the fire fighters is collected from the sensor network, transmitted to and presented at the fire tender network. Up-to-date information about the building such as the floor plan and hydrant status is downloaded from the central database located at the control centre to the fire tender's network on the way to an incident. DAB is employed between the bottom and middle layers in order to maintain a time-critical one-way communication channel between the fire tenders and emergency personnel.
At the top layer is the central facility located at the control centre of a fire brigade. An emergency response management system at the control centre will provide the fire-fighters with up-to-date critical information and remotely monitor the latest development of incidents. The national FireLink radio communication system for the fire and rescue services will be connected with the top layer in the information infrastructure. The connection with FireLink allows the real-time situation in emergency situations to be available nationally.
Potential impacts
There are two main beneficiaries of the SafetyNET system: firefighters and building occupants. Every year firefighters are killed or injured due to inadequate information about the nature of the emergency they are attending. The Safetynet system will help prevent some of the annual firefighter casualties in the UK. The majority of non-residential fire injuries occur in high-occupancy buildings such as hotels, public administration buildings and retirement homes. In high occupancy buildings, the SafetyNET system will reduce the risk of death or serious injury for occupants. In the case of earthquake or explosion, information about structural integrity and occupant location will also help rescuers to safely and quickly locate survivors. Environmentally, tackling a fire more quickly and effectively reduces the production of poisonous fumes, CO 2 and particulates. There is also a reduction in materials use through refurbishing and rebuilding.
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